Up-regulation of glutamate concentration in the putamen and in the prefrontal cortex of asymptomatic SIVmac251-infected macaques without major brain involvement.
We quantified putamen and prefrontal cortex metabolites in macaques with simian immunodeficiency virus infection and searched for virological and histological correlates. Fourteen asymptomatic macaques infected since 8-78 months (median: 38) were compared with eight uninfected ones. Absolute concentrations of acetate, alanine, aspartate, choline, creatine, GABA, glutamate, glutamine, lactate, myo-inositol, N-acetylaspartate, taurine and valine were determined by ex vivo proton magnetic resonance spectroscopy. Glutamate concentration in the CSF was determined by HPLC. Gliosis was assessed by glial fibrillary acidic protein and CD68 immunohistochemistry. Glutamate concentration was slightly increased in the prefrontal cortex (19%, p = 0.0152, t-test) and putamen (13%, p = 0.0354, t-test) of the infected macaques, and was unaffected in the CSF. Myo-inositol concentration was increased in the prefrontal cortex only (27%, p = 0.0136). The concentrations of glutamate and myo-inositol in the prefrontal cortex were higher in the animals with marked or intense microgliosis (p = 0.0114). The other studied metabolites, including N-acetylaspartate, were not altered. Glutamate concentration may thus increase in the cerebral parenchyma in asymptomatic animals, but is not accompanied by a detectable decrease in N-acetylaspartate concentration (neuronal dysfunction). Thus, there are probably compensatory mechanisms that may limit glutamate increase and/or counterbalance its effects.